The precise mechanism of caffeine modulating effects on NAFLD is completely unknown. So, the aim of this study was to evaluate the modulating effects of caffeine on some biochemical markers in obesity induced NAFLD. Forty male albino rats were divided into four groups of 10 rats each. The rats of group 1 served as normal control. Group 2 received control diet and caffeine in a concentration of 1g/L orally. Group 3 received a high fat diet (HFD). Group 4 received high fat diet and was given caffeine just like group 2. After 20 weeks, serum and liver tissues were obtained from the sacrificed rats. Total lipid profile, blood glucose levels, liver triacylglycerols (TAGs) and serum activity of alanine aminotransferase (ALT) were estimated.
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Tissue 4-hydroxy-2-nonenal (4-HNE) as a marker for oxidative stress, calgranulin S100 A8, receptor for advanced glycation end products (RAGE) and toll like receptor-4 (TLR4) were immunoassayed. Plasma caffeine levels were estimated by ultra performance liquid chromatography. NAFLD was confirmed by histopathological results as well as increased serum activity of ALT, marked dyslipidemia and high blood glucose levels. NAFLD led to elevations in liver TAGs, 4 -HNE, calgranulin S100 A8, RAGE and TLR4. Improvement in all assessed parameters except TLR4, was observed in NAFLD rat group treated with caffeine. Caffeine had a modulatory action on NAFLD which may be through improving the antioxidant status in hepatic tissue and/or suppressing some inflammatory cascades. It is hoped that these findings would assist in development of NAFLD management strategies that may use caffeine as a potential drug for treatment. Necroinflammation of the liver and reactive oxygen species (ROS) with subsequent induction of hepatic steatosis and fibrosis appear to be a result of oxidative stress which is considered a main contributor of simple fatty liver progression to NASH (2) . ROS can initiate lipid peroxidation by attacking polyunsaturated fatty acids (PUFA) and cause the formation of 4-hydroxy-2-nonenal (4-HNE) or malondialdehyde (MDA) which are aldehyde by-products (3) . ROS has shorter halflives than 4-HNE and MDA, which can diffuse into other sites, spreading oxidative stress. 4-hydroxynonenal is a biomarker for oxidative stress, as well as, an important mediator of a number of signaling pathways (4) . The family of S100 calcium-binding proteins, is composed of subgroups, which are S100A8 (calgranulin A, referred to as MRP8), S100A9 (calgranulin B, MRP14) and S100A12 (calgranulin C). Their hallmark is at the sites of chronic inflammation, where they are accumulated (5 
Materials and methods
All chemicals used in this study were purchased 
Blood sampling
After 20 weeks, rats were fasted overnight with allowance for free access to caffeine solutions or water. Afterwards, the animals were killed by cardiac puncture after ether anesthesia. Blood was collected by cardiac puncture and 1. 
Preparation of liver tissue homogenates
The liver pieces were washed in ice cold isotonic saline and blotted individually on ash-free filter paper, the tissues were divided into 3 pieces, one piece was homogenized separately in cold Finally, the samples were diluted 10-fold with double distilled water (ddH2O) before proceeding with the assay. In this assay, triacyleglycerols were converted to free fatty acids and glycerol.
The glycerol was then oxidized to generate a product which reacts with the probe to generate colour. Colour intensity was measured spectrophotometrically at 570 nm. 
Histopathological study:
The liver tissue was kept in 10% formalin solution and embedded in paraffin. Five-µm slices were stained with hematoxylin & eosin (H&E) and photomicrographs were taken at 200
x.
Statistical methods:
The data were statistically treated using unpaired Student's t test. A p-value of 0.05 was considered significant. The statistical analyses were carried out with Prism version 4 (GraphPad, San Diego, USA). Data are shown as mean ± standard deviation.
Results
The weight gain in grams was calculated as the difference between the body weight at the end and at the beginning of the 20 weeks. As seen in fig.1 , The differences between group 1 and 2 was not significant, while there was a statistically significant increase in weight gain in group 3 compared to other groups, also group 4 showed significant increase when compared to groups 1 and 2 and a significant decrease when compared to group 3.As shown in Table 1 showed that S100A8 induced modest levels of TLR4-mediated cytokine production from human peripheral blood mononuclear cells.
CONCLUSION:
Caffeine could be considered as a potential drug for improving NAFLD due to its modulatory action through improving the antioxidant status in hepatic tissue, evidenced by 4-NHE levels reduction and suppressing some inflammatory cascades through inhibition of calgranulin S100A8
formation and RAGE levels.
Limitations of the study:
There were certain limitations to the study. As this was an animal study, it would be useful to repeat the study on other experimental models of 
